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 Estimation of TBR uncertainty due to Nuclear Data 
• Compare TBR results for different DEMO concepts using different international nuclear Data libraries
• Assessment of the TBR uncertainty in different DEMO concepts due to uncertainty of the nuclear data
 using global Monte-Carlo method
 using up to 300 TENDL-2017 random files for each isotope
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HCPB (%) WCLL (%)
JEFF 3.2 1.2000 100 1.1033 100
JEFF 3.3 1.1996 99.967 1.1040 100.063
FENDL-3.1d 1.1968 99.733 1.0988 99.592
TENDL-2017 1.1945 99.542 1.0911 98.894
ENDF/B-VIII 1.1983 99.858 1.0996 99.665
JEFF 3.2 + 
temperature 
dependent










■ Design & models
■ Workflow
■ TBR results based on different nuclear data library
■ TBR results using TENDL-2017 random files
■ TBR results using TENDL-2017 random files + Lithium*









104 1.1956 -0.3667 ± 2.626
105 1.2001 0.0083 ± 2.487
106 1.2000 0 ± 2.417
 The TBR uncertanty due to nuclear data was assessed:
• Uncertanty due to different libraries: > ± 1.2%
• Uncertanty due to temperature effects: ± 0.3%
• Global Monte-Carlo methods using random TENDL-2017 data files
 Without random files for Li and Be: > ± 3% for both HCPB and WCLL DEMOs
 With Lithium [TENDL-2015 random files]: > ± 21%
 The random files for Li and Be were produced with TALYS code outside the valid mass
number region – the results are not justified





10000 1.2000 ± 2.483
30000 1.2000 ± 2.500
All individual 
materials
Randomly select one of
up to 300 random files
Randomly select one of
up to 300 random files
Randomly select one of
up to 300 random files
• Based on CAD model of DEMO Base line 2017
• Full size 3D DEMO model of 11.25 torus sector









HCPB 1.2000 1.1882 99.017
WCLL 1.1033 1.0934 99.103
DEMO 2017 
CAD generic model
Different number of repetition Different number of source particles
Lithiu-6 (n,t) cross section
Using TENDL-2017 random files TBR HCPB: 1.1820 ± 2.521%
WCLL: 1.0911 ± 2.942%
JEFF-3.2 + Lithum random files TENDL-2017 random files + 
*TENDL-2015 Lithum random files
The most frequent TBR for HCPB: 1.193
WCLL: 0.935
Gaussian Fit of TBR for HCPB: 1.039 ±20.837%
for WCLL: 0.935 ±20.752%
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